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hitp://mail.baylorschool.org/~dkennedy/Numb3rs.ppt

NUMB3RS Activity: A Party ol Six
Episode: “Protesi”

Tople: Graph Theory and Ramsey MNumbers
Grade Lavel: 8 - 12

Objectlve: Vo see how a complete srani with
edges of two colors can be used to model
acguaintances and nor-acquaintarces at a
marty.

Time: £bout 3C minuies

Materials: Red and blue percils or markers,
paper

Ti&L o

Pesple = l'/‘éf?l'/é e

The first six complete graphs:

TAKX & &

If two people (A and B) are at a party,
there are only two possibilities: either
A and B know each other, or A and B
do not know each other. Draw the two
possible graphs below.

LN

Draw all of the possible 3-person
party graphs for A, B, and C below.

IAVAVAVAVAYLY . YaX

;Dr” pOSSIné/f Ca/ownjy
sl K3 tsing red ¢ blue

There are 64 possible 4-person party
graphs for guests A, B, C, and D {Why?),
but you will not be asked to draw them
all. Instead, draw the 8 possible 4-
person party graphs in which

A, B, and C all know each other. We say
A, B, and C are muiual acguzinizacas.

(.
I’ICMLa.

e A doesa /'F'k""w/‘

ok 3 (

8 Vc/-ﬁe X

it is actually possible to color the edges
of a 5-person party graph in such a way
that there are neither three people that
are mutuz! aciguaingarces nor three
people that are misival non-
avgusziniances. Can you do it?

V2 SN

7(3,3) > 5
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It is an interesting fact that every

P tain either
hree mutual zcouaintances drn'iree

nulide! non-ecquainianceas:

Start with guest A.

Among the remaining 5 guests, A has
either at least three acquaintznces or
2i least ithre2 non-zeqguainiznces.

=

Case 1: Suppose A has three
acquaintances: B, C, D.

A B A B

D C D c

If any two of these are acquainted, we
have tiiree mutuzi acguaintancas.

If no two of these are acquainted, we
bave hrae muinsi pea-asquainisnces!

Case 2: Suppose A has three nsi-
acquziniancas: B, G, D.

A 1 B A B

D ¢ c D c

If any two of these are non-acquainted,
we have ilwee muiuzt non-acquainiancas.

If no two of these are non-acquainted,
we have ti:ree mutuzl acqouainizneas!

The HEamscy Nvwsiber Rin, 1) gives the
imihimenn number of poople &t a party
that will guaraciza the axistence of
either m muival acqguziniancss or n
runal non-asguaintances.

Yie just construciad a nreof that
H(3, 3) = 6.

Rarisey s Theorerm guarzatess that
Film, ) cxists for amy m and A

Intriguingly, there is still no known
procedure for finding Ramsey nuinbers!

i has eciusily been kaown sinca 1855
niat f(4, 4) = 18.

We de not knew R(S5, §), But wa do
inow that i ifles somewkere helween:
43 and 49.

Al we really know about (5, 3) is
that if les somewhere hetwaan iC2
ang i65.

5
-

&
L1

Thare i3 & cash prize for finding a2ither
ong.

The graat mathematician Paul Erdés was
fascinated by the difficulty of finding Ramsey
numbers, Here’ s what he had to say:

“imagine an alien force vastly more powerful
than us landing on Earth and demanding the 4
value of R(5, 5) or they will destroy our planet.  + Vel

In that case, we should marshal all our computeré and all
our mathematicians and attempt to find the value.

But suppose, instead, that they ask for R(8, 6).
Then we should sttempt to destroy the aliens.”

[

We can all do math every day

X0
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